Objectives To evaluate theses of a Masters program in Public Health (MPH), in terms of the students' and theses' characteristics that influence publication of the thesis as a scientific article. Methods Longitudinal study of students who successfully completed the MPH at Universitat Pompeu Fabra and Universitat Autònoma de Barcelona (Spain) from 2006 to 2010. Participants completed an electronic survey and additional data were gathered from university files.
Introduction
Graduate courses such as masters, doctorates, and postdoctorates are the highest level of training offered by education systems. Consequently, excellence is expected in all components of the training program. Programs are directed to increase academic level and professional performance by strengthening social, scientific, political, cultural, and ethical relevance (European Union 1997) .
Following the Bologna declaration, Europe has undergone a process of convergence of higher education systems, framed within the European Higher Education Area (European Union 2003) . It was agreed that the curricula of Masters degrees should contain all the theoretical and practical training the student requires according to the special characteristics of each area. The culmination of the learning process in a masters degree is the preparation, presentation, and public defense of a masters thesis (Ministerio de Educación y Ciencia. Gobierno de España 2007) which is intended to provide practical training in the scientific method and to develop a scientific attitude in students. Since masters theses are based on a modest research project conducted by the student with the support of a tutor, they are regarded by universities as a potential indicator of the overall quality of the program (Kim et al. 2006; Dundar and Lewis 1998) .
One of the main pillars of modern higher education systems is research, and as a result, the dissemination of the knowledge generated (European Union 1997; Ministerio de Educación y Ciencia. Gobierno de España 2007). The preferred mode of research dissemination is the publication of findings in peer-reviewed journals. In fact, publication in journals is typically used to assess the quality of research (Salmi et al. 2001; Bordons and Zulueta 1999) ; thus, in many academic institutions, it is one of the main avenues for pursuing a career in research (Bullen and Reeve 2011; Lowcay et al. 2004 ). While it is not compulsory for masters students to publish the results of their masters thesis, it is encouraged by most masters programs, given its academic and professional benefits, and in accordance with standard research practice and the social responsibility of scientists. Despite this, many young researchers do not succeed in publishing their masters theses (Bullen and Reeve 2011; Tobar and RomanoYalour 2002; Giglio 2009; Dhaliwal et al. 2010) . The scant literature suggests a series of barriers and facilitating factors, including the student's motivation to publish, the support and mentoring received, and other characteristics such as the student's age, type of work, and family burden (Bullen and Reeve 2011; Dhaliwal et al. 2010) . A more comprehensive evaluation of the factors influencing publication of scientific articles derived from masters theses that includes students' academic performance is still lacking. Furthermore, this information can be used by universities to improve the rate of success and quality of publications derived from masters theses.
We assessed the publication of masters theses from the Masters program in Public Health offered by Pompeu Fabra University (UPF) and the Autonomous of Barcelona University (UAB) in Barcelona, Spain. This masters program is officially accredited by the Spanish Education Agency within the European Higher Education Area. The mission of the MPH is to train students to understand the processes of health/disease and its determinants from a population perspective, and to address health problems through collective interventions that promote, protect and restore health. The program places a strong emphasis on research and on the student's performance in writing their thesis.
The objective of this study was to characterize the students and theses of the Masters program in Public Health, and to assess the factors that influence publication of the results of the theses as scientific articles in peer-reviewed journals.
Methods
The Masters in Public Health (MPH) was first organized in Catalonia, Spain, by the Universitat de Barcelona (UB) in 1989. It was offered at this university until 1999, and was subsequently undertaken by the Universitat Pompeu Fabra from 2000 onward. In 2006, the program was given the status of European Official Master, and since then it has been jointly organized by the Universitat Pompeu Fabra (the coordinating institution) and the Universitat Autònoma de Barcelona.
The MPH offers students 4 different specialties: Public Health Research, Community Health, Preventive Medicine, and Environmental Health. Physicians enrolled in the Public Health and Preventive Medicine residency training program have to enroll mandatory the MPH (Preventive Medicine specialty). The duration of the MPH for the editions considered was one academic year (except for the Community Health specialty, which was a 2-year program during the first three editions). Each edition of the masters program is referred to by the year in which it began.
In accordance with Spanish law regarding the acquisition of a Master degree, completion of a thesis is compulsory. The master thesis is intended to provide practical knowledge through the development of a research or intervention project with the structure of a scientific article (Universitat Pompeu Fabra and UniversitatAutòno-ma de Barcelona 2012).It can be conducted at one of several researches, academic, and public health institutions affiliated with the MPH program. The MPH does not publish students' masters thesis in any format.
Design and study sample
We performed a longitudinal study that included a crosssectional survey. The study population consisted of students who successfully completed the MPH in one of 5 consecutive editions of the program (n = 210), from 2006 to 2010. Students who validated a thesis from another degree program (either a masters or doctoral degree) were excluded (n = 14). Thus, the total number of eligible students was 196.
Ethical considerations
This study was approved by the Clinical Ethics Research Committee of Parc de Salut Mar, according to current Spanish law (Law 15/99 on protection of personal data) (Gobierno de España 1999) and the declaration of Helsinki.
Only students who agreed to participate in the study were included.
Data collection and information sources
Students were contacted by e-mail and/or telephone between August 2013 and February 2014 to participate in the study. Those who agreed to participate were asked to complete an electronic questionnaire to gather information about their current activities and residence, their perception of the masters, and information about the publication of their thesis (categorized as: published; not yet published but in process; sent for publication but rejected; and never sent for publication). Information about articles in the process of being published or theses not yet published was updated until March 2014, regardless of the date of response to the survey. Sociodemographic and academic data of the participants were obtained from university files. Information about the publication of the theses was verified for all eligible students using databases on biomedical topics: PubMed/MEDLINE and Scopus, and the bibliometric characteristics of the journals where the articles were published were obtained from the Journal Citation Reports (JCR), Web of Science.
Study variables
The principal variable of interest was publication of the results of the thesis, which was subsequently dichotomized into yes (thesis already published or in process) and no (sent to at least one journal but rejected and withdrawn, or never sent). Those students who did not publish their thesis were asked about the barrier/s for not publishing it. Other variables of interest in the study were as follows:
Sociodemographic characteristics: age in years at enrollment in the MPH; sex; country of origin, dichotomized into international student (country of origin other than Spain: no/yes); enrollment in the MPH through a scholarship; current work.
Academic data: undergraduate degree; chosen MPH specialty; physician enrolled in Public Health and Preventive Medicine specialty; MPH completed on time; enrolled a doctoral program after MPH.
Masters thesis characteristics: topic area; research methodology (quantitative or qualitative); center where it was carried out; qualification (scores between 5--pass mark and 10--excellent).
Bibliometric indicators (only for theses already published): journal-related [name, impact factor (IF) during the year of publication, 2012 5-year IF, quartile, decile]; article-related (language, order of student authorship, time elapsed in months between the completion of the MPH and acceptance of the article for publication in a peer-reviewed journal).
Analysis
In addition to the descriptive analysis, we performed bivariate analyses using the Chi-square test (Pearson or Fisher, as required) for qualitative variables, the U MannWhitney test for quantitative non-normally distributed variables, and student's t test for quantitative normally distributed variables. Relative Risks (RR) and their 95 % confidence intervals (CI) were obtained for variables that were significantly associated in the bivariate analysis. We also computed adjusted RR (aRR) and 95 %CI using multivariate robust Poisson regression to identify factors that determine success in publishing the results of theses. Statistical analyses were carried out using SPSS v18 and STATA v11.
Results
We invited 196 students to participate in the study, of whom 162 (83 %) completed the survey. Response rates ranged from 68 % for the 2006 edition, to 100 % for the 2010 edition. We found no statistically significant differences between editions for any of the variables analyzed. There were also no significant differences (p [ 0.05) between students who participated and did not participate in terms of sex, age, country of origin, academic characteristics, thesis characteristics, percentage of articles published, and the bibliometric characteristics of the articles and journals, with the exception of the language in which the article was published. Table 1 describes the characteristics of the 162 participants. Just over 75 % of students were women and the median age at enrollment in the MPH program was 28 years (interquartile range, IQR 26-34 years). The geographical background of the participants was very heterogeneous (58 % Spain, 8 % rest of Europe, 32 % America, 2 % rest of the world), as well as their undergraduate studies: 29 % were physicians, 10 % nurses, 28 % had studied other health sciences, 12 % statistics or mathematics, 9 % social science, 7 % biology, and 4 % economic science. In relation to the theses, the vast majority (93 %) were quantitative studies and the most common subject area was research in health services (28 %). The median thesis qualification was 8 in a scale from 0 to 10 (IQR 7-9). At the time of the survey, almost two-thirds of the students were working in a job related to public health. Most students (80 %) agreed or strongly agreed with the following statement: ''the MPH was an Factors influencing publication of MPH articles 497 Ninety-eight students (60.5 %) indicated that they had successfully submitted an article for publication based on their MPH thesis. Of these, 87 had already published the article at the time of the study, and 11 were in the process of publication. Sixty-four students (39.5 %) had not published the results of their thesis, 52 of whom had never submitted it for publication, and 12 had had it rejected and had not submitted it again.
As shown in Table 2 , publication of the results of the thesis was significantly associated (p \ 0.05) with sex, age at the start of the MPH, field of undergraduate training, whether the MPH completed on time, whether the student had enrolled in a doctorate program after the MPH, the thesis topic area, the thesis score, the present job, and whether they agreed that the MPH had improved their professional status and/or career progress. Table 3 summarizes the results of the analysis of variables that best explain the differences in MPH students' success in publishing the results of their theses. The likelihood of publishing in a peer-reviewed journal was greater among women (aRR = 1.41, 95 % CI 1.01-1.98), and among those who had a bachelor's degree in sciences other than health (aRR = 1.40, 95 % CI 1.11-1.74), had completed the MPH on time (aRR = 2.10, 95 % CI 1.20-3.68), had enrolled in a doctoral program after the MPH (aRR = 1.44, 95 % CI 1.13-1.84), or had a masters thesis score of C7 (aRR = 1.61, 95 % CI 1.12-2.32).
Students who did not publish their thesis (n = 64) reported the following barriers they thought that could have negatively affected to publish: work load (29 %); insufficient tutor support (20 %); publication bias for ''negative'' (non-significant or unfavorable) results (17 %); insufficient motivation/personal interest (12 %), family burden (9 %), and other barriers (13 %). We found no statistically significant differences in the barriers reported between the students who never submitted their thesis for publication (n = 52) and those whose articles were rejected (n = 12). Figure 1 shows the bibliometric indicators of the published articles and journals (n = 87). Articles were published in 58 different journals, the most popular of which were Gaceta Sanitaria (15 %) and PLoS One (5 %). Most students were the first author of the published article (82 %). The median 2012 5-year IF was 2.62 (IQR 1.25-3.85), and the median IF for the year of publication was 2.37 (IQR 1.39-3.50). The mean and median time in months between completion of the MPH and acceptance of the article was 19.1 (95 % CI 17.1-21.0) and 18.8 (IQR 11.8-24.7), respectively.
Discussion
To our knowledge, this is the first study in Europe that has evaluated factors influencing success in publishing the results of theses of MPH students in peer-reviewed journals. Sixty-one percent of MPH students had published their theses or were in the process of doing so. The percentage of published theses was higher than that reported by the only other MPH study that has assessed this topic as far as we are aware (40 %, New Zealand) (Bullen and Reeve 2011) . The reported publication rate of masters theses in other disciplines ranges from 30 to 44 % (Dhaliwal et al. 2010; Arriola-Quiroz et al. 2010; Salbach et al. 2013 ). This study allowed us to identify several factors associated with publication success in this context. Our results highlight similar barriers to publish as previous studies with similar objectives (Bullen and Reeve 2011; Schattner et al. 2007 ).
Facilitators and barriers
Participants were from diverse geographical and academic backgrounds. While geographical background did not appear to influence publication success, field of undergraduate studies did appear to do so. Graduates from health-related fields had lower publication success than non-health graduates. This might be due to the multidisciplinary perspective of public health research, which extends well beyond a biomedical perspective (Griffiths et al. 2005 (Griffiths et al. , 2007 Harris et al. 2011; Jamison et al. 2013) .
Workload was the most commonly cited barrier to publication. It is noteworthy that in most cases students need to improve the articles before submission, and it is well known that the publication process is demanding and time-consuming (Chen 2011) . The following situations might have occurred: some students were not working, and they could dedicate full time to the completion of their thesis; others worked in institutions where they developed their research project as part of their job; and yet others had unrelated jobs and could not use their working time for that purpose. Unfortunately, these situations were not assessed in our study. Moreover, the employment status of the students during the MPH could be related to their academic performance, assessed by their thesis qualification and their ability to complete the MPH on time, factors strongly associated with publication success.
Only 8 students (9 %) identified family burden as a barrier to publishing their theses, six of whom were women (75 %), which is consistent with the percentage of women in the study. Our findings do not support the fact that women had a greater family burden than men as many other studies have concluded (King-Shier et al. 2014; Bratberg 2002; Viana et al. 2013; Patton and Johns 2007) ; at least in this case, women did not identify family burden as a barrier to publishing. On the contrary, women in this study published 1.4 times more than men. While we had hypothesized that the reason from a more likely thesis publication by women students could be related to a better overall program performance, we found no gender differences in mean program performance scores (7.76 for women vs. 7.80 for men, p = 0.66) neither in theses qualifications (7.89 for women vs. 7.87 for men, p = 0.90). While masters theses should not be conducted simply to fulfill a degree requirement, there are some time and other program constraints which limit to some extent the possibility that masters theses produce innovative or significant research findings (Younes et al. 2005 ). This clearly influences the likelihood of subsequent publication. In fact, 17 % of the students had identified publication bias against nonsignificant or unfavorable results as a barrier to publishing.
Our detailed examination of data on institutions and tutors highlighted the importance of these two factors. We observed that some institution-tutor combinations achieve greater thesis publication success than others. The fact that 20 % of students reported insufficient tutor support as a barrier to publishing indicates the importance of appropriate tutor support during the process of developing and publishing the thesis. It is also important to account for the fact that the publication process also demands significant time and resources from the tutors. However, publication is an additional merit for tutors, which should encourage them to support the student in getting the thesis published (Nieminen et al. 2007 ). It should also be noted that health services and public health organizations, whose main mission is not research, have less time to complete the process of publication as a result of their greater public health workload. Our results are consistent with those of Bullen and Reeve (2011) , who assessed this topic in greater detail, and we also consider that these factors need further research.
Publishing success was considerably higher among students who continued their research career as doctoral researchers, independently of the topic of the doctorate, whether in public health, medicine or another field. This result is not surprising as these students are more interested in research than the rest. Publishing success and continuation as doctoral researchers may influence each other mutually: the MPH program stimulates the students' capacity and necessary tools for research; in addition, holding a master degree is a mandatory requirement for pursuing a doctorate in Spain and Europe (Ministerio de Educación y Ciencia. Gobierno de España 2007). Nevertheless, it should be noted that the MPH not only trains researchers but also public health professionals, who might not always been interested in publishing. In fact, 12 % of the student who did not publish their theses cited insufficient motivation or personal interest as a barrier. Moreover, many students moved into a different field soon after the MPH and lost the motivation to publish their theses (Bullen and Reeve 2011) .
We observed a positive association between the students' perceived improvement in their career due to the MPH and the likelihood of publishing their theses. This might indicate the importance for the students and the public health field of having scientific articles published (European Union 1997; Ministerio de Educación y Ciencia. Gobierno de España 2007; Nieminen et al. 2007 ). Certainly, the publication itself adds value to the student's curriculum. We believe that encouraging masters students to publish their MPH thesis might turn on future academic and professional benefits. However, we do not suggest that publication should be a criterion to achieve a master degree. But completing the mandatory MPH thesis in the format of a publishable article might be advisable.
Article characteristics
The articles were published in a heterogeneous range of peer-reviewed journals and subject areas, which reflects the wide range of research in public health. Considering the fact that the publication process is generally quite long (Chen 2011; Dhaliwal et al. 2010) , the observed one and a half year gap between conclusion of the MPH and acceptance of the article indicates an active process by both students and tutors. Despite publication rates differences between qualitative and quantitative research theses did not reach statistical significance due to the small number of the former, publication rates for qualitative studies were very low. While there is evidence of an increase in the proportion of qualitative research in medical journals over the last decade, the proportion remains low (Shuval et al. 2011 ) and qualitative studies are rarely published in high impact journals (Gagliardi and Dobrow 2011) . Our results are consistent with other studies that have assessed this topic deeply (Shuval et al. 2011; Gagliardi and Dobrow 2011; Stern and Simes 1997) .
First authorship issues might pose a dilemma when research involves a larger study. Furthermore, at the beginning of the thesis, the student rarely had the skills or knowledge necessary to conceptualize a study. However, it is noteworthy that the large majority of students were first authors and also that articles were published in high-level journals. This represents added value for MPH graduates who successfully published their theses (Bordons and Zulueta 1999) .
Limitations and strengths
When interpreting the results of our study, some limitations should be considered. First, information about the publication of the theses was updated until March 2014; it could be possible that more theses were published after that date. Second, while our study achieved a high response rate, and therefore good internal validity, our findings are not automatically comparable with those of other programs because only the public health discipline has been analyzed, and also because emphasis on research and publication might vary between masters programs. In particular, this MPH emphasizes the thesis work, which might not be the case in other MPH programs. In spite of the limited scope of our study, our findings may be valuable for others masters programs, especially in Europe. Although the overall publication rate might differ between MPH programs, we believe that the observed associations may quite accurately represent associations elsewhere, so these results may be transferable to other masters programs. Further studies might assess the strength of these associations in other masters programs allowing the comparison between them.
The main strengths of our study include: first, a very high response rate (83 %), which also demonstrates the high level of interest in our research shown by the students; second, to obtain valid data, we used different sources of information (students' responses to the survey, PubMed, Scopus, university records) and, subsequent cross-verification of these data where appropriate. Finally, information about publication of the thesis' results as well as the bibliometric characteristics of the publishing journal was evaluated for all eligible participants, both responding and non-responding students, and no differences were observed between these groups. These strengths support internal validity of the study.
Conclusions
Most masters theses of our MPH program are disseminated in the scientific literature. The strongest predictors of publishing success are related to academic performance.
Our study provides original information that might help those programs interested in increasing the level of publications derived from masters theses. Also it highlights the importance of providing the students the necessary tools and support to achieve the publication of their theses. Given the relevance of the debate surrounding the role of postgraduate education in addressing modern health challenges related to human resources in public health (World Health Organization 2006) , our study emphasizes the importance of evaluating MPH programs through their scientific productivity among other indicators.
